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An English Abstract of Korean Patent Application Publication No. 2001-0009721 entitled 

"Three Dimensional Scanner Apparatus." 



This invention relates to a scanner apparatus for measuring a three dimensional shape of an 
object. The apparatus comprises i) a projecting portion for continuously projecting a plurality of 
different stripe patterns onto an object, ii) a CCD camera for photographing the projected object 
and iii) a controller for controlling the operation of the projecting portion and generating a three 
dimensional image based on the photographed data, wherein the CCD camera generates the same 
number of photographed images as that of the stripe patterns. 
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a arss ais^^i 3»a SMsi S3a «?3s)7i ?i» ±3Hlh 3x101 set sjesah, ahs am nn@2i 

S ^§ 0)3)10)1 ^A)8)b J=A)^Erj», 371 *PAr4=BOII £|6H ¥A)S *3 CH3g2| 2el #96)b 

4:3 7D^2| CCD 9KHI£)2r, 371 £3 7H42) CCD 9HNB10I 2|6H #§8 ^§ CH3S2J S3 CHI 01 EH « 2J7)g>0|- 

3»a S3§ ^3S)b ssa mo\^m =?m\o\, 371 sseh hich¥°i xiiohoii °i§h 371 ¥a^boi t?y§ 
2^8)0) ^3 CH3H0II ^a)6)s ±3 7h^°j ccd 3Knia.Ph mie 7H^em saioii ^3 a 3^21 s^s #ss) 

0) *3 013s2| 3x)§! §3§ ^ggo^ 9) 0)1 El- S3AI g^Elb 0)|£)fi SiSfSUl 371 ¥A)4=B §§ I? 
£1 *r9AISI 4= 217)1 90) ^3 0)3°) SSN Sb 371 <£ €>§ 34:0)1 ?0H£>XI 8fH, X)g8)2AHE SjK £ £2| 
&8 A|^g2}0)l 3x)§! 3 01 01 EH g ^ HQ. 

CURE 

£2 

SABA! 

£B°I ZfBSf MS 

E 18 SEH2) 3x)§! 4 3D Li « LjElfcH tiXI ?3E0ID). 

£2=s as on si & tiis^Aj 3tim ^hlh 3xia u&utb axi : ?3eoic). 

£ 38 LCDH82IE) CHdOII 3§! 91 MB 01 2J4H8 IS* 0IS8W S*?!=l HHSl ^A|-Shfe 3111 UErfcH SHE 

oi a. 

£4bS It 8 Oil 21 ft 9)0)1 £) a 3 (Calibration)* flgSPI flff SI2E0ID). 

e 5b ^3 cH^eofl ^Ahsjb » an ^§ai Day oioixi hhss uaa sheoio. 

E 68 27HSJ CCD 9)0)IEK))I a|2» ^3 CH3H12I 0101X18 § E 50)|AH SIAIff ff¥b|2| DIXR HH © CHI AH 8) 
U2| £!em UEHLHOH EAI& 32E0ia. 

E 78 E 2011 U&fcH 27H21 CCD 9I0)|E)2I- CHgOH 2 XHI £)371lil EAI© S2E0ID. 

E 88 E 62) 0101X10)1 ^7)8)01 3AI30) 2ib £l^£(Epipolar line)S EAIff SHEOIC). 

E 9b E 70)1 EAIS 3x)9 ^371132) ajEHgif £A|& SHEOIC). 

<ES2) ?fi^g01l a» ¥stf S> 

10:LCDHSS,'EH 11 : HI 1 CCD 910)1 BJ 
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12 : HI 2 CCD 3KHIE1 13 : CCD 3I0IIEI AilM 

14:g=EIHICH¥ 20 : IIHi!0| e!±D@ 3!g US 

21 : S3! 



g&OJ 4o/b Jig £' J mOt°i gZHJ/g 

s 398 ui343 3xm sxhi2| 138 438i3i as ^3nm s xi on 33 ^esah, 4si ccdsidheioh.^a^ 

98 3361b CH6! 3E2| CCD 3I0UEI* SIU CH 33 gX|8IOI 3I0IIEI S3 Oil 2JCH 339b Oil £13 £I±&SI 
2 mj\ <=AI4=9 S« S£l 43AI*1 4= 21311 32SMI ^3 01321 S9I Eb 331 K 43 34:011 50H£*XI S 
2 3X15! 3 aiOIEH» gi 4 2!E4 3 2101 P. 

aeoii 2iah fliB nit 9i 3331x121 M3&ab 4*113 *aiioii ma- isaaiss Aiiai 35011 ageia 3Hi§ 

3H38 913 2? 4: LHXI £3338 913 §§§ gU8IOj gggOICH 018921 343 3S 338 3fll§2| 3H 

3931m 93£83 sbiBJiioiiAi vsssci gee 43s xuiam 21a. oistss 343 3S338 sisaa 

21 01 CHI ¥88 y§8|b ygSxHI90||E 3^181 2593 StCh 3XH 2X13! SSQ /HffU ESS 3!8lb 5WXI 
3481311 S3SI3I 9I8KAH 44:31 A|g£|3 21119, 3X13! §S?I 99 AIXIIS8 3!Slb 53)1X1 3£8|3HU 301 

seh9 ois 33 g^eioiot 8i3i emboli, 3HEI3I 301x19 §4=4 ^aab ssai9£ 8oili 343 gems 
01 01401x1x1 3fi= asoiaa. coeiah, 3x19 331 at aixhi88 t-ioisoi cixn aioias atwis * si 

61b 5WXI 2$8I01 493b 5011 A) 94XII45I3HLI Eb AISI58 dl£ 3 31 4HI3 4= 2!b 3188 313 At 

±hoi iiseisa. 

01 a & A|£S2| *i98 9l6HAHb 49 3X13! S XII 21 138 433 4 21b 3X131 253bUI, §2H01lb 3X19 
S)H2| 338 438131 9I6H 1CH2I CCD 3I0IIEI2I 331 CCD 310119011 2§2!2§ ¥49b 5S*ia Eb £11 01 
XH Eb S9(Lightsource)0| life 3X19 4:311 LH 31 OISEISICK 

0I£H3 3X13! 8*1121 S3 43338 ?I 34S0I 0|g£lbQI 01 ^fflg 011901, 34S2I 33H aRXIS §011 
AH CCD3I01IEI2I aiOIXPI 2|^2| ^X|§(^2f a,b £12 e!CK)OII 2!CIS, UDIXI 3=XIS(c)OI Sfl|S| 91 

xiaiii pjsea ccd smyaa aioixi^i ^ch^es usacn 21s coi(^, ccd 31011a assi2f aioixi2i as 

2| 91X1^531 /HS 2§£IW 2!SS iSCI.) SXII2I HQ Oil 3101X121 CCD 9HJH£f2| 3011 ggSIb 

§s eiaet taieia n bz>2i aioixi urn smai aiaaja sis, 3 3x1s «ia^ ehut (^, a£i c,c2h b s a 
aea.) 301 3x13133 as&oi 9b aaioia. 

3?l2h &8 3!£l« 0IS8I01 3X13! fi»S| 13S ^SSIb S£H2| 3X13! ^3HUB E 1011 UEUKSia. 

=, CCD 31011a 13H2I S^SIE-I 12HI A|§8lb SBH^I^S LCD H£aiH(l)» S6H U2fc ^X|^h|2J *0IU 

s^¥saa hh@coii: naioi3E)oi ^ai@ mum ccD3iona(2)* oisoH »aeo. oistii #st! oioixioii 

AH CHS3S 331 CCD 3I0H£I(2)2I LCD H£5!j£H(l)« 3s S38I01 3X13! ^SS 81^1 SO. 



3£HU, 33121 &8 SEH2I 3X13! ^3HLHb LCDE£*jEI2| ^33 §IS2| SI80IU 4AIS S8lb(^8l 33!S 
aa3| DH) £33i£| dH^OII S3 OK 210IAH OH? TOBDt 9301 212JCK 

Et!, 3I#3ES ^3CH32J S9I Eb 331 gy ^32| 34:31 lg!£|2, 53£Hb 3b|3| 3310101, 43011 ±9. 
Sb AI90I SOI g£lb S2| EAI30I SXH&CK 

E&, CCD ^OliaOII ^3|2JE^ AlgSIb 3X1(011: 3101X1, gj H^SJEH, S3! S)b 3 SXI3I 3I3II3ES S!3 
Sib 3£2| Oil as 95H 3KJIia S3(432| 3ISOI @D.)0II 2!01 ¥39 Oil SI £ 3S8I0I 3S 9§! 011321 1 
31b 3X13! QIOIEI2I ¥343, 43 013121 Hlt!3 SES UE1U3II act. 

S 33121 «8 SXII38 6H18I3I 918101, CCD 3|0||£K)II 33 ^XIS LCD ESSJEH CHtiOU gE2| CCD 

3J0H&3 8m CH 33 gXISIOH 31011a S3 Oil 2!0I tf«£|fe Oil SHI SliSI8!3 331 LCD SSSIB SS S£l 
43AI3 4= 21311 3 2 SAM 43 CH32I S9I Eb 331 K 43 34:011 50Hg>XI &3, XI §619 AH E »S AI9UI 
Oil 3X13! 3 CHI 01 EH S @§ 4= 2!E4 3 HI343 3X13! 4:3HLH 3 XII XHIS8lbQI 3 4301 2!Q. 

B 3921 43* ^38131 91 & 3|#AI32SAH, AHS CIS nH02| l^hlfi 43 0138011 9432S ¥A|8lb 
4AI4-93I, 331 ^AI490II 21 8H 4AIS 43 CH382) 2^S ftgolb 4:3 3H4=£I CCD 3I0II£I2I, 331 CCD 

2i oh 43 cn3S2i §3 aioiai 93ig>oi 3x131 S3S ^38ib ssa xhioi^i 5018101, 

331 g^EH WIOH¥2J S| Of OH 2J8H 331 ¥AI4=90I 33101 2EI fflegS 948101 43 CD 38011 4AI6I9 ± 
3 3H4=2| CCD9ICHIEI3I He 3H4-98 SAIOU 43 DH382J 2el S98I0I 43 01382) 3X13! S38 33 
81b 3901 SIAISCh 
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&SSI Sf SIS 

OI8|0||A-)b S tfg£) 41 A| Oil Oil die £ §§011 CH6HAH §¥8 EBS SS8IB/H §4181 g§8|7|£ ffCf. 
E 2b S Oil 21 1* dl§*§ 3»3 4:3HU §xlS UEHJIb id XI 9gEOICh 

E 38 LCD E£*JE| CH£]0fl 93 91 HHSOI 2JiH@ US! OlgSIOI nH@§ ¥A}8)b UEiy SHE 

01 Ch 

E4cS Btaoil 2| g 3KJi|gf fi§ (Calibration)! ggSI7| flft 9HE0ICK 

E5b ^§ CH§S0|| ¥A|Slb » §HI §gA| UEILh 0101 XI HD@« UEffcS 9HE0ICK 

E 68 23H2I CCD 3KHIdfO|| Sgei ^§ CH§§2| 0101X15 g E 50IIAH HIAI& 32IIOI3E(Graycode)2| 01X1 
^ Wm\M 8IU2I tittl LrBUOl EAIS &HE0ICI. 

E 78 E 20)1 UEfti! 23D2J CCD 3hOI|£l2f D)gOH SHI 98741 ■ EAIff S3E0IQ. 

E 88 E 6°J 01 □! XI CHI ¥3^W E7gF£ SAI90) Sib SJ ^^(Epipolar line)S EAI& SHEOIDf. 

E 9b E 7011 EAI8 3X13 SS3||§2| wjEISS EAIeh 9HEOICK 

8£!, £ Bfgg E 2011 EAI8 HtSHfOI MS. Cf8 HHS2| S8S* ^§ CH§80)I 2^^25 ¥A)^b LCD H 
£™EI(10) SJ IIH&OI ojiHa ejs (20 )og 0|¥0)2 ¥A|^e3r, §31 ¥Ah4*ErOH °I8H ¥A|8 <§;S CH§s2| S 
£S ffSShb 2 7H°J CCD SIDIiefB! HI 13KMEr(ll) * HI 23H«ia(12)S 0I¥CH£! 3IDHSI- AHS(13)», §71 31 
mSi HI8(13)0ll 2|SH #§8 CH§S2| g§ QIOIEII B7|g*0l 3X13 g§S «§8>fe gSEI HI0)¥(14) 

§71 HI 1, HI 2 CCD 3KHI£Kll,12)b AH£ flflfiSOl SOI £12, §715*301 SIP. 

^81, §71 ¥AI4B8 l?y§ ¥A|Shb LCD HS3!EI(10)« OlStt ^E 2iH Eb ±S 93(21)011 2JSH SJS 

Ai2i ^Aiab s¥y nHeoi b±H8 me ns(20)§ oisv ^e sip. oixia i@ ie(20)s ois 

81b 38, §71 ¥M=£Er8 4:§ 93(21)21, §71 93(21)2) 2§0I| 9b1Elb 8I@°I Me 01 B±H8 HH@ 
18(20)2}, §71 DH£j 1S(20)2| S,?*0ll ?d|E|CH 93(21)E£¥E|2| H§ ¥A|8lb 9^2! 5(22)2}, §71 
0H@ 18(20)8 3,8 S^ES 0l§A|7lb 0I$S*I(23)£ 01 ¥0111711 @C|. 

0101, §71 1IH@ 18(20)8 8£l Eb SEf^SjES CHXfl8|-0l AlSBt 4= 2iEK, HHS 182) Ol^gflf ^Al 3R 
3,8 gflfEM ehSSfe 38 OIU3 ilSOII CCfaiAHb 6f,8l gfgfES OISAI^ 4=E 2JH Eb SISAIi.' 4-E 21 
Q. 

&7|2f i8 3>b » &S2J »§f ^§813 aS3l &CI. 

3X13 3SCH&2I g¥l Eb 371 S *§2| §4:011 ^OH^XI SfH §2f 4=£2| f&8 AI^SBOII 3x13 g (points) 
QIOIEI* S7I ?l8|0i S ^SOIIAHb 7IS2I LCD SSSlEi CHdOII CCD 5IOIIdl« fi* 7H CH H§ tfXIStOI HlJn^ 
§Sf& M§S & 4= 

S ttSOII 2ISH 3x13 ^§ CH§gS 4:3Hy8hb 2f§S tffflfiB Cl§3f l^D. 

(1) 91011 Bf S§ (Calibration) 

CH§SS CCD 7|0l|dl AIIMS «SS^|0ll SA) 2 7H°J CCD 3I0II£I ?|xlS e§8H0^ SbQI Olffl, 3|0lld| fi 
SOI & 7|£&S7||S¥E| ^OUEtSI §DJ2!?|X|(2I¥B4)2I ^§»£l g §5 2H^3)I4=(LH¥ B4=)B SOlUb 

oiaff 7ioii£i ass oib sag e», §§s o r b sakoiii soi, as& eoii gay ssoi seises ^ 

OI2ib MS HHy)S 5KJII£lsl H|2 OIHH, Sfl flOII 7|^aS31ia B8DK 

ES, □ S XII S| 3Xf3 §§01 2Xh3 01 01 XI §0|| 0|g3|| UEfUbAIS ^OILHCH 0|2H3||2| ^IS BSCH LOU, 3 
a'S mO\M 21 ¥ SI LH¥ ^4=S 2311 9D. 01 a & El £101 EH b ?0II 3X13 S QIOIEHg B§7| ?|8|0I A|g8Ch 

CIAIB5H, 3IOIIEh SS2| S^^l ^38 A|gA|7| 2J2JS 715 323110)1 Q|8J0| 8 CCD 3I0IIE) 2|2|2| gn 

71121 oi§a aia 93)ia aonji7i as aoici. 

^, E 40)1 U&Lh bhaaOl, 715 aa3)|£) HI 1 CCD 9101151(11) 3231121 SIS, OIS 9341°! [Ri],[Ti]a ^8)2, 
315 aS3ll£f HI 2 CCD 9IOII£f(12) 9S7II2I SIS, OIS 93)IPJ [RJ,^]* ^8101 2 3H2I CCD9H3II £1(11/12)* 
AHS 2SAI71 e HI8(13)S BSB(8m2| A|4:gE£ ^EB), 715 3S3II3) SO)IICH£)E m¥^!E£ 8 
CCD 3HHI32tOII SIS, OIS 931IB [R 12 ],[Ti2]7l »S ^SSS 2J0I&O. 

E 2011 EAI8 CCD 5hOH£f HI8» OI¥b HI 1,2 CCD 51011 £l(ll,12)b §7121 SOI filft * 8m2| ? 

§siao. 

(2) 3KMI£f S7ia(Synchronization) 
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£ 2CKI AH §2I£)1 9I6H ^2] 9KMI£K11,12)» ds 8J/ft3 dS S8H §£1^21 fefg aSSISCI. 

^, 231 1 CCD 3Hllia(ll)S CH#SS *aff * 231 2CCD 9HHISK12)S C4-AI CHgSS #§8)2 AlZiOl Of 01 ± 

2a°§, #21 »i i, hi 2 ccd 21011 as saioii oioixii g>onoi2i ASH §2ia aiejch. 

B ttSOII/Hfc §2|2)a ¥ 2H2) CCD 31-CHI BIS OlgSICX SAIOII 0101X11 ttOh 4= 2101 §3ISt£|XI 8f8 # 
EH(4S)Sa #981 8£ AIZ>(1£ 218)141011 0101X11 8>0> 4= SICK 

(3) ^¥!=l ¥AKStripe pattern projection) 

#212) it£ 3f§S 2)xH 1 1, HI 2 CCD 3)011 a(ll,12)2) Sg SI S2I2I2I SgflS LCD M£S|EI(10)» 018 
SKH 8§*2| Dial ^§ CHgSOII ¥A|ffCK 

01 S?, LCD H£2jE-|b #S8I 321013 ¥H|2) 321 IHbOII |B& §01 £!0i E 33f 2tO| SS2| HH@OI 2J±H 

a imams oigsioi jaw 4 e am, 

SSEI HI0I¥(14)£¥9 £9 HI0)d2l 2J2^a 0I£#X|(23)2) Ha21 16(18101, IB 2, UH03, 
M@4,... # HH@ 9)01 ojiiig HH@ UBS H§ AI^Zf^ES 51- Oil AH Eb 3 BrCH&ffoS §3 01 211 g 

a ima sjg(20)2i sgfoii ?uia S32i ¥a us as oi #21 mia ss(20)2i a,*4og 2|2f ^ui£ib 

g 5^^(22)1 SjHSIOI #21 HH@ 11(20)21 2* HUBS bx)gE£ ^A|8|2)| BQ. 
OI2fSO| 8IS2I DHEiS ¥A18lb Ol^b DISSS £21 91 ff 3J0IQ. 

=, 3x)S! *90|| SICHAH 2)§ §fle 2±b ClHSg (Correspondence^ eaoiCt. B8r»e, HI 1 CCD 
3)0lia(ll)2| 01 01 M2| 3§» tf(D3)0| HI 2 3HMEK12) 0101X121 CHE d(D4)0ll SHSShCrfc A|*J8 ?2I2S 
^bt v 4= 2i3!XIB, ? r 0IIS»te 2J#8|XI SftCf. 

tOdiAH, ski oil as 2i noes ^sbssjiii 3 chsss x)s ej#si2ii Eibai c»3id 3aioi3Ei A)g 
siso. 

E 5b LCD H£S| El (10)011 2|oH CH#SOII bx|32£ ¥A|Elb ^21 dS£ Ol¥0ld 3SII0I3E1 1IHS IV 
El Ha 931 XI UEHJiaa. i- h 8)X)S 2|2f2| gSEH2| ±3a* S* XH^2|| 93 OIS& OH 38 9H0II 21 

^Atol^2il sa. 

01 a 92K2J SH@0)| 2|oH 8#Slb QB 01 01 XI S(92H)S £8rfir2£ftl 2 8 2H gE2J 2*21 EIE 

OI^(History)S 2)X|b dS BSOI Wl 4 9iQ. 

OliaQI, 01 P I CHI AH OiaSf(binary)a 0101X12) CHE & d#2| g Eb B|tf(Pb<el)2| 2c8 12! HH e CHI AH 8& EH S 221- 

xi uasna 3?, one sen 01001011 oieis bis oi^(History)oia 8i3, qe oi me dE oi2i mmm &m 
2i§ 4 act. 

OIXIQf DH@(9e!)0l 01 01 XI b Oil 0iaa(Blnary)8r0l 3 01 □! XI (Ml AH ^21 ^goi 3xl8hfe 

CHIXI(Edge)! »3, 01 Oil XI b AflS »»2| dlS UElUbQI, 01 dlOl 3»S Ql 01 El 21l# S3EI10II 

5i§2i2j QI0IEI2I- Ei2ii aa. 

E 72) &32|lb 1 3MEK11) OIOIXI «B2| gJ2|2| P12| CHSS2J 1 2 310)161(12) 01 01 XI «B2| P21 
^PSI-^I 9| 20ICI. ffl 23 Pl£) 01S 3x)S! 5)d(Fl)l ?8I3, 2I0IIEI SSCHIAH [R^UiJl OIS 

8)01 01 5)d(Fl)2| OIOIXI SSCHI ¥§a 2xhS! ^!d(£l^d: F)S ?&Cf. 

HHa2| ^AIS °I8H g P12| 0|^(History)OI 0)11 SO), 00110010 OIEIS HI 2 CCD 3 1011 £1(12) OIOIXI g 
aOIIAH 012) SBier 01^^(00110010)8 5fb d(G: OilXld)! SO) 2|^d(F)3) SrUfe 3S0I P22) ad. 

#212) 301 LCD 3Sa|EH(10) Eb 3aiOinHaO| aiHa i!S(20)OII °I3H gSE^ SUEHOII Eb 3aiOISE2) 
*g CH#MOII ¥A)£)B ^Aia ^g CH#M21 2al CCD 3IDIIEI Alltel HI 1,2 CCD 21011 E)(ll,12)2| #381211 

£)bai oi on »sa 0101X12) b,cdias SoH m^Ei Hio)¥(i4)£ ej^ao. 

01 a & 2)gS ¥A)9b ffl@2| ^Pil e.^8121 BQ. 

miaoi 92Hoia 9121 mgg 9e s.^spi 93, #21 §sa ich¥(14)oii a^ab ia oioixib ^ ccd 

3I0HEI i£ 92H2I HHg 0101X12) iSSHS, 22H2) CCD 3HMEH e§H 2¥ 182H2I OIOIXI CJIOIEIS OI^CHXI 

211 a a. 

maAH, #21 gSEI X)IO)V(14)b #21 1 1, HI 2 CCD 2)011 E)(ll,12)S¥Ei SJ^a 182H2J fflia OIOIXI §31 

oisoioi 3xia g Qioiai ?ash2ii aa. 

(4) 3X)3 g QIOIEH 

una oioixi gsi oiseh 3xia a Qioia s^a »ioi¥(14)oii/h ^sabai, e 6chi ah a no\ ^2121 

OIOIXI(D1,D2)OII ¥§3 OIXIQt HHgOU 8HS8)b dl §OI|AH Sfier 01 ^(History)S 3H= 8)L|2| d(D3,D4)S 
^MS 4481-01 3 dOII CHSJ 3xia gSS ?8)b ^3a§» ^SSIS C|g]2) ^Q. 

^, E 7 Eb E 8CHIAH 1H 0I0IXI(D1)2| S d(D3) #2) S2|2| fi g(Pl)2) S!£2| g#¥(01)l 
2|d(Fl)OI 25! OIOIXI(D2)0ll Pga 2l^d(F)E£ UEfUbQI, 01 2|^d3l 2a 0101X121 a(D4)3)2| 3g(P2) 
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Hi 21*21 g^J¥(02)» BSB S!d(F2)« 8311 BQ. 013IAH ?B 5- 5jd(Fl,F2)0l BUb SS 98131I £)S 3 
§(P)0l b1£ 3X1S £1231 SCI. 

BB, E 9011 A) PUH 01, P221 02fi 2IS^^(E 72| Fl, F2)2| JHxI-gOl 33B #2| §2J P(x w ,y„,z„)31 S 

E£ Cfg°) 0|EI UEHJIH CIB^I &a. 

315 92 21 OH CHff vectorE12| 3d = 315 aHfllOII CHB vectorE22| *!d 



at ssi sm 

01^21 ^ s chi ah m ^ &b waaoi, g bbs ahs die nn@2i ^§ Qigson 2?^3°s ¥Aisib 

¥A^Bj», B3I ^Ah^&0|| 2|6H ¥A1& CH&S2I S^S ffSSIb 23H2| CCD 3HHI2K11,12)», &3| 2* 
CCD 31011 £1(11,12)011 2|6H #SB CHBSSI S# QIOIEHS 2131B01 3»B g&S £S331b BSEI 

SI0I¥(14)« ?dl»OI, 

&3| g = EH ioi¥(14)°l fllOJOO 2J5H &3| ^Ah^BOl 33101 2Ei nH@g£ 21^6101 ^3 CH£80g ¥A|81 
B #31 23H2J CCD 3hOJIdKH,12)3F IS 3H4=BB SAIOII £j§ CH^BSI 2s« BS8101 CHdtSSI 3»S 
8&8 £!3B°SM| 3KHI£f fi§A| V^SSte Oil £11 34:21813 B3I LCD HSSjEH §1 S£l *BAIU 4= 21311 
901 ^§ CH#2| g?) SEb 331 » ^§ Si: Oil ?OH*II 8*3, HgSISAHE §21 g S2| gfS AIBSBOU 3X1 
S § QI0IEH1 £!« 4 2Jb 01 3 01 2JC1. 



AH£ C1B MB 21 CHgSOII ¥A181b ¥A1^EhnH, 

#31 ¥A^BO« 2160 fM@ ^§ CHBS2I 3£S #S81b ±3 3H^2| CCD 31011 £121, 

#31 i§ 3H4=°J CCD 3\mSiQ\\ 2|6H #S3 CU#g2| S# QIOIEHS °J31B01 3»B BBS £!i381b 
EH I|OI¥t =?ti\StO\, 

#31 asa »i 01^21 jiicmoii 21 sh #3i ^a^boi i?yi mie^s a^8K)i ^§ chbsoii ^aisis ±g 3H 

=£2| CCD 31DII£131 IIH@ JB^&i 5AI0II ^§ CH^SSI Sei «S8K)I ^§ 0)Sg°l 3»B §S§ ^S3hfe 
^§2? 8hfe b|g*±! 3»B ^3HLH 

10)1 SiCH/H, S3| i§ 3H^2I CCD 3KHI2lfe AHS 91 xlfi§0| 301 2ife 31 ^§2S Sib 
£ 8fe d| 3»B r*s3HLrl S«. 

lOil 2J0iAH, ^31 i§ 3H=^SJ CCD 3KHI^b AHS S3|Sf9CH Sib S» fS2S 81b 5!S ^S°? Sf 
b Hl§^^! 3»B i:3HLH 

S^B 1011 SiOUH, ^31 ¥A^Bg 3aiOI3E IBS ^A181b SS^iEHS ^^Elb 5S ^§2£ 61b big 
m*4 3X\B ^3HLH 

S?S5 

S^B 1011 S101AH, ^31 ¥A14=B8 i§ B3| gfB°| 2^0)1 ?b|3b ^^°| nHBOl 2!±H9 HHB IP 

2i, S3i mm mm°\ a,*s*oii ^bigoi bbss¥ei2i ass ¥Aisib B^ai^si, B3i bh@ wmm si,? b 

BSS 0ieA|3lb OIBBXIS 0I¥01 Jib 51 ^S2£ 61b d|g^±! 3x1S! ^9HLH S«. 
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